INTRODUCTION
During the last few years certain species of Crepis have been used rather widely in cytological investigations and to some extent in genetical investigations as well. This has been due mainly to the low number and the well marked individuality of the chromosomes in the somatic nuclear plates. Crepis in these respects is a unique genus, especially because the parentage of spontaneous hybrids in several cases can be determined by the morphology of the chromosomes, as has been shown by M. Navashin (1926, 1927a, 6) .
The published investigations on the chromosome numbers of
Crepis have been mainly the work of Rosenberg (1909, 1918, 1920) , of the Berkeley group, summarized by Mann (1925) and by Babcock and Lesley (1926) , and of M. Navashin (1925, 1926, 1927) . The last mentioned author has specialized on the morphology of the chromosomes. Others who have contributed are Juel (1905) , Tahara (1910) , Miss Digby (1914) , and Marchal (1920) .
As the chromosomes of Crepis are especially satisfactory for investigation during somatic divisions, most attention hitherto has been paid to this phase. Rosenberg, however, investigated the divisions during the formation of pollen mother cells; Navashin (19276) made some observations on the reduction division of C. capillaris X The chromosome numbers are «=4 in both Crepis aspera (Marchal 1920; Mann 1925) and C. bursifolia (Mann 1925 (Kuwada, 1926 (Kuwada, , 1927 . The two zigzag spirals crossing one another within one chromosome also might sometimes give the appearance of alveolized chromosomes or of a reticulum.
As the chromosomes uncoil during the latter part of the diaphase there is often seen a connection between the two members of a chromosome pair. In several cases it can be seen that one of the spiral chromatids extends from one chromosome to its homologue while one of the chromatids from the latter chromosome extends to the former, the two connecting chromatids sometimes forming a cross where they change chromosomes (pi. 58, fig. 7 ). This phenomenon is very similar to the chiasmas which Janssens (1909, 1924) saw in the nuclei of insects and apparently is what Belling (1928a, p. 284) calls an X chiasma ; but in Crepis the outline of the chromosomes is much more distinct than in Janssens' pictures, the nature of the connections, therefore, much less questionable.
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The chiasmas must have been formed earlier but are not seen clearly before the two homologues uncoil. They might have been formed, as Belling-suggests (1928a, pp. 288-290) , by coincident breaks in two of the chromatids of the homologues and subsequent attachment of the wrong ends of the broken chromatids as text figure   1 , a, b, shows. When the homologous (double) chromosomes are separated in heterotype meta-anaphase the rearranged chromonemata probably are pulled out of the chromosomes to which they originally belonged, as figure 1, c, d, indicates. In these figures no attention has been paid to the complication caused by the spiral twisting of the chromatids around one another or to the chromomeres. (Baranetzky, 1880; Kaufmann, 1926a; Kuwada and Sugimoto, 1926; Sakamura, 1927) ; Ascaris (Bonnevie, 1908; Vejdovsky, 1911-12) , Podophyllum (Kaufmann, 19266) , Fritillaria (Newton, 1927) , and Vicia (Kuwada, 1926 (Kuwada, , 1927 . Also the zigzag filaments in chromosomes of Paris and Listera described by Martens (1922, 1924) might be considered evidence for a spiral structure. Chiasmas in plants similar to those just described in Crepis have previously been shown to exist in TJvularia (Belling, 1926) , Tulipa (Newton, 1927) , and Hyacinthus (Belling, 1927 Thus far only one case of genetical crossing over has been observed in Crepis (Collins, 1924, p. 268). On the other hand Crepis is a favorable genus for a study of the chromosomal mechanism, and the occurrence of a haploid C. capillaris with only three chromosomes, and all three morphologically different, opens up a new field for a study of the early phases of meiosis, as Hollingshead (1928) has pointed out in her paper about the discovery of this haploid.
Chodat (1925) This unequal pair, consisting of a small bursifolia and a larger aspera chromosome, can be traced all through. According to unpublished investigations of Hollingshead the small bursifolia chromosome is the one with a satellite. M. Navashin (1925, p. 107) observed that the satellites were connected with the nucleolus. In accordance therewith the unequal pair in C. aspera X bursifolia, when present as a pair, is found near the nucleolus (pi. 59, figs. 19-22) . Whether the partner of the small bursifolia chromosome is the satellited D-chromosome from C. aspera (M. Navashin, 1927, fig. 4c ) could not be settled, as the satellites do not show in the diaphase, but very probably it is that one because the pair is located at the nucleolus.
When an unequal pair is present, its partners are usually located end to end (pi. 59, figs. 19, 20, 22 Clausen, 1927) and Raphanus X Brassica (Kar- 1924) .
The other extreme is represented by hybrids in which the affinity between the parental chromosomes is so strong that they always pair. This condition can be illustrated by the hybrids Geum rivale X urbanum, both with n = 21 chromosomes, and Tragopogon pratensis X porrifolius, both n = 6 (Winge, 1926 (Winge, , 1928 and similarly in Lamium hybrids described by C. A. Jorgensen (1927) . The sterility might be caused mainly by non-balanced interaction of genes and perhaps has not much connection with the degree of mutual affinity between chromosomes. Only so far as mutual affinity between homologous chromosomes is one of the factors responsible for keeping up an already established balance between the genes constituting a certain genotype, can it be said that affinity between chromosomes has any bearing upon the question of sterility.
The present paper in all essentials was completed May 15, 1928, but was delayed five months by overwhelming experimental work.
In the meantime two papers bearing on similar phenomena were published, namely, Maeda's paper on Lathyrus (1928) (Babcock and Lesley, 1926, fig. 3, g, h, h' ; fig. 5, r Parallel rays from a small circular source of light of great intensity were sent through Leitz' achromatic condenser aperture 1.4 for illumination.
The magnification of sectioned material is about X 2100. In the preparations treated with acetoearmine the swelling of the chromosomes caused by the acetic acid just compensates the minor magnification of the 3 mm. -objective as compared with the 2 mm. -objective, so that all pollen mother cells reproduced appear of practically the same average size.
In the tetrads and polyads stress has been laid mainly upon number, size, and shape of nuclei and cells, and the structure shown in the nuclei of these must be regarded only as a kind of signature.
PLATE 58
Crepis aspera.
Fixation: Carnoy-Xavashin.
Sectioned material.
Stained in gentian violetiodine-orange G. The four bivalents, in one pollen mother cell in diplophase; the partners still much twisted around each other. Figs. 5-9. Diaphases (diakinesis). In all pollen mother cells 4 bivalents can be counted. Note the two spiral chromatids in each chromosome in this phase.
Chiasmas are clearly seen in figures 5-8; in figure 6 one bivalent with a chiasma is drawn outside the nucleus in order to show the underlying bivalent; in figure 7 one bivalent probably has two chiasmas; in figure 8 there is one (dear chiasma, the two partners forming a cross. Figure 9 shows different shapes of bivalents in one pollen mother cell.
Figs. 10-11.
Two heterotypic metaphases; different shapes of bivalents.
Crepis bursifolia. Sectioned material; fixed and stained as the preceding ones.
Figs. 12-13. Diaphases of two pollen mother cells; different shapes of bivalents (rings, crosses) . Note the short pair and the spiral chromatids.
Figs. 14-15. Two heterotypic metaphases, each with 4 bivalents; in figure 14 three crosses and perhaps one rod; in figure 15 a Figure 23 has 4 n , figures 24-25 3 n + 2,, figure 26 has 2 n + 4,; in figure 27 there is In + 6 t and in figure 28 , finally, all 8 chromosomes are unpaired (non-reduction). In figure 23 probably the left bivalent is the unequal one; in figure 24 the two unpaired chromosomes are the unequal ones, in figure 25 these are conjugated, resembling a pair of XY chromosomes, while two equal chromosomes here are unpaired. In figure 29 (not complete) an unequal pair very clearly shows. Crepis aspera X bursifolia, F,.
Figures 31-34 from sectioned material, figure 31 from Carnoy fixation, the others from Carnoy-Navashin, all stained in gentian violet-iodine-orange G. Eeterotypie anaphase; one chromosome eliminated, the short chromo some splitting in the equatorial plane.
Figs. 32, 33. Homotypic anaphase. Figure 32 has five chromosomes at one pole, two at the opposite pole, and one (the small one?) splitting outside both daughter groups of chromosomes. Crepis aspera X aculeata F,.
Iron-acetocarmine smears. The material previously fixed in Carnoy. Tetrad; one of the few cases where micronuclei were found.
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